Effects of unilateral and bilateral labyrinthectomy on rat postural muscle properties: the soleus.
The aim of our study was to determine whether the suppression of the vestibular inputs could have effects on the soleus muscle properties similar to the modifications observed after an episode of microgravity. The inner ear lesion was performed by surgical labyrinthectomy. Twenty-nine male Wistar rats were used for this study and were divided into three experimental groups: control (CONT, n=7), unilateral labyrinthectomized (UL, n=14) and bilateral labyrinthectomized (BL, n=8). Mechanical, histochemical and electrophoretic parameters were determined 17 days after the operation. Furthermore, electromyographic (EMG) activity of the soleus muscle was examined at 1 h, 1 day and 17 days. Our results showed that UL and BL groups did not present any sign of muscle atrophy when compared to CONT group. However, the contractile and phenotypical characteristics of UL and BL soleus muscles revealed that the muscle evolved from slow toward a slower type. This transition was correlated with a more tonic EMG activity pattern. To conclude, our data demonstrated that soleus muscle transformations observed after microgravity (muscle atrophy, slow-to-fast transition, phasic EMG activity) were not directly the consequence of a vestibular silence.